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Results: The epidemic-curve showed a propagating pattern,
withmost cases being detected during or subsequent to ICU admis-
sion. Cases had longer mean hospital (27.8 days vs 11.9 days)
and ICU stays (31.0 days vs 7.3 days) than controls. The crude
in-hospital mortality of cases was signiﬁcantly higher than con-
trols (OR 13.02; 95% CI: 2.98 – 56.76). The ﬁnal model showed
co-morbid disease (Charlson Score) (AOR 1.68; 95% CI: 1.21 – 2.33);
mechanical ventilation (AOR1.35;95%CI: 1.02–1.16) and receiptof
piperacillin-tazobactam (AOR1.33; 95%CI: 1.11 – 1.61) to be signif-
icant predictors for invasive disease. Invasive disease was strongly
associated with mortality (AOR 9.62; 95% CI: 2.16 – 42.93).
Conclusion: NDM-1 invasive disease is associated with sig-
niﬁcant mortality. Underlying co-morbidity, presence of invasive
medical devices and exposure to antibiotics are important risk fac-
tors for NDM-1 invasive disease.
http://dx.doi.org/10.1016/j.ijid.2014.03.510
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Dam methylation inﬂuences P. ﬁmbriae
expression and binding of
ﬂuoroquinolone-resistant UPEC
S. Stephenson, P. Brown ∗
University of the West Indies, Kingston, Jamaica
Background: Uropathogenic E. coli (EPEC) is a major cause of
urinary tract infections among infants and adults. Since differen-
tial Dam methylation can regulate the pyelonephritis–associated
pili (pap) operon essential to cellular adhesion in uropathogenic
E. coli, we sought to investigate the inﬂuence of the DNA ade-
nine methylase (dam) gene on pap expression in uropathogenic
ﬂuoroquinolone-resistant E. coli.
Methods & Materials: To monitor the inﬂuence of dam on pap,
one uropathogenic pap-positive control E. coli strain and three
ﬂuoroquinolone–resistant E. coli clinical isolates were screened for
pap, qnr and the quinolone resistance-determining region (QNDR)
by PCR. Dam mutants were created via one-step allelic exchange
and comparative attachment assays (relative to wild type) deter-
mined using human embryonic kidney (HEK-293) and urinary
bladder cell lines (HTB-9). Additionally, plasmid-cured wild type
strains were transformed using a control qnr-positive plasmid
(pMG252) and assessed for antibiotic susceptibility to determine
the inﬂuence of dam on quinolone resistance.
Results: The dam and papEF genes and papIB intergenic region
were identiﬁed in all three clinical E. coli strains and pap con-
trol strain; DNA methylation was absent among dam mutants.
The percentage adherence ranged from 0.14–1.10% for HEK-293
cells and 0.5–1.69% for HTB-9 cells, with higher attachment rates
among dam mutants. Two qnr-positive clinical strains had muta-
tions within GyrA (gyrase) and ParC topoisomerase IV subunits
while the remaining strain had a ParC subunit mutation. Success-
ful transformation with pMG252 produced a 1-fold (ciproﬂoxacin;
gentamicin), 8-fold (ampicillin; ceftriaxone), and 32-fold (amoxi-
cillin/clavulanic acid; carbenicillin) increase in resistance.
Conclusion: The dam gene was conﬁrmed to play a vital role
in the DNA methylation in local qnr-positive UPEC isolates. The
low-level increase in attachment mutants to mammalian cells may
be due to the expression of alternate adhesins sharing common
regulatory features to pap. Further investigations are warranted
to elucidate the post-transcriptional inﬂuence of dam on virulence
genes and their associated regulatory networks vital to pathogen-
esis.
http://dx.doi.org/10.1016/j.ijid.2014.03.511
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Background: A diagnosis of yaws is usually based on clinico-
epidemiological ﬁndings, and serological tests that are also used
for syphilis. However, serological tests cannot distinguish between
venereal syphilis and the endemic treponematoses (yaws and
bejel). We sought to evaluate a diagnostic PCR that can speciﬁcally
detect and differentiate between the three T. pallidum subspecies
and determine if themutations associatedwith azithromycin resis-
tance (AzR) in subsp. pallidum (syphilis) are present in subsp.
pertenue strains, and characterize strains using the syphilis molec-
ular typing system.
Methods & Materials: 176 children aged 6-14 years with clin-
ically suspected yaws skin lesions on Tanna island, Vanuatu, were
enrolled in the study as part of preparation for a WHO-supported
provincial yaws elimination campaign of azithromycin mass drug
administration (MDA). Lesion swabs were taken, suspended in
AssayAssure transport medium and stored at -70 ◦C until tested by
a real-time diagnostic PCR and another PCR to detect the muta-
tions (A2058G and A2059G) associated with AzR. Eleven subsp.
pertenue laboratory strains from Indonesia and Africa and two
syphilis strains (one with AzR mutations) were included as con-
trols. Serum samples were tested by TPPA and RPR. PCR-positive
lesion sampleswere subtypedusing theT. pallidum (syphilis) typing
method.
Results: Of the 176 serum samples, 63 were positive by both
TPPA and RPR suggesting yaws infection. 27 of 176 lesions samples
werepositivebyPCRwithcorrespondingRPR titers ranging fromR1
to R128. One samplewas TPPA/RPRnegative but PCRpositive. None
of the lesion samples tested positive for AzR point mutations. Four
strain subtypes (5b11, 5c11, 5b12, 5c12) were observed among 21
typeable samples fromVanuatuwhile 8 subtypes (4c11, 5a12, 6c11,
6c12, 7a12, 8a12, 8c11, 12b9) were found among the 11 laboratory
strains.
Conclusion: Detection of T. pallidum subsp. pertenue-speciﬁc
DNA from skin lesions was associated with dual treponemal/non-
treponemal seropositivity in 26 of 27 symptomatic yaws cases. In
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this ﬁrst report of subtyping of pertenue strains, 4 subtypes were
found among clinical strains in contrast to a diversity of subtypes
among the control strains. The absence of AzR strains suggests that
azithromycin can be used successfully for MDA in Vanuatu.
http://dx.doi.org/10.1016/j.ijid.2014.03.512
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Pregnancy associated listeriosis in England &
Wales: a 21 year review of enhanced
surveillance data
A.A. Awoﬁsayo ∗, C. Amar, R. Ruggles, R. Elson, G.
Adak, K. Grant
Public Health England, London, United Kingdom
Background: Listeriosis is a severe food-borne disease that
rarely occurs in humans and primarily affects the elderly, persons
with impaired immunity, pregnantwomenandunborn or newborn
babies. Pregnant women are 18 times more likely to develop the
disease following consumption of food contaminated with Listeria
monocytogenes and this is because during pregnancy, the immune
system is modulated. Whilst pregnant women with listeriosis tend
to have mild clinical symptoms or be asymptomatic, the infection
canhave severe outcome for the foetus or newborn infant including
miscarriage, still birth, neonatal sepsis and meningitis.
Methods & Materials: We examined cases of pregnancy asso-
ciated listeriosis reported to the enhanced surveillance system in
England and Wales from 1990 to 2010 to identify risk factors that
may inﬂuence outcome. Cases were deﬁned as pregnancy associ-
ated if L. monocytogenes was isolated from a pregnant woman or
newborn infant aged less than 28 days.
Results: Of the 3088 cases reported, pregnancy associated lis-
teriosis accounted for 462 cases (15%) and 315 of these resulted
in a live birth. The presence or absence of maternal symptoms was
known for 259 cases and 68% (176/259) reported having symptoms
during pregnancy.
Several factors were identiﬁed to affect the severity and out-
comeof listeriosis in pregnancy in bothmother and child including:
presenceor absenceofmaternal symptoms, gestational ageat onset
of symptoms, onset of infant illness (early or late) and clinical pre-
sentation in the infant (meningitis or septicaemia).
The presence of maternal symptoms halved the likelihood of a
live birth and increased the probability of the infant developing a
late onset illness.
Gestational age at time of onset signiﬁcantly affected the out-
come of the pregnancy and the probability of infant survival with
the odds increasing as the pregnancy progresses. Early onset illness
also doubled the chances of infant survival.
Although the clinical presentation could be determined by early
or late onset of infant illness, the presentation did not signiﬁcantly
affect the likelihood of survival.
Conclusion: This presentationwill report a reviewof pregnancy
related cases over a 21 year period andhighlight signiﬁcant risk fac-
tors that should inform themanagement of listeriosis in pregnancy.
http://dx.doi.org/10.1016/j.ijid.2014.03.513
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the next level: Development of a serious
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Background: Increasing antimicrobial resistancehasbeen iden-
tiﬁed as a global threat to health. Antimicrobial stewardship
measures to improve the quality of antimicrobial prescribing have
been implemented with varying success. Whilst prescriber knowl-
edge and skills are important, attention to behavioural and social
aspects seems essential to sustain improvement initiatives.
Serious games and gamiﬁcation have been introduced in other
settings to maintain engagement with desired behaviours. We
report the development of a serious smartphone prescribing game
to support the prudent use of antimicrobials in acute care pre-
scribers.
Methods&Materials: In collaborationwith a commercial game
company, a decision tree of prescribing options was developed for
a series of virtual patients. Prescribers iteratively receive clinical
information for each patient, prompting diagnosis and treatment
decisions for each case (Figure 1). Clinicians can use 1) oral antibi-
otics, 2) broad- or 3) narrow-spectrum intravenous (IV) antibiotics,
4) request further tests or 5) discharge without treatment.
The game provides immediate feedback on performance,
considering clinical accuracy and impact on other professionals
and wider hospital environment. To sustain the focus on the game,
elements such as timers, scores and leaderboards, together with
increasing case difﬁculty are used.
Delayed consequences of prescribing decisions are made
explicit for the players; for example, using broad-spectrum
antibiotics too frequently will lead to patients attending with
antibiotic-associated diarrhoea, or prolonged use of IV antibiotics
will result in cannula-site infection cases.
Results: A multi-method approach will be used to evaluate
the game. An interrupted time-series analysing antimicrobial con-
sumption (daily-deﬁned doses per 100 occupied bed-days per
year) data before and after game introduction will identify vari-
Figure 1. Screen capture of prototype.
